57 % 41 W t oE xR B K F F R Vol. 57 No. 1
2023 4E 1 A JOURNAL OF SHANGHAT JIAO TONG UNIVERSITY Jan. 2023

XEHE.1006-2467(2023)01-0001-09 DOI; 10. 16183/j. cnki. jsjtu. 2021. 499

MEDLPR ST T L B4 70 L S N AR 5 400 A 4 o 3 02

iuﬂﬁla #;‘]ﬁ;-%la *Z]l/'*{l é’ﬁ*@ﬁﬁl? i,J\j;g_l’ ﬁﬁg %ﬁ’z
(Lo J7PEImyE R 2: W S50 B TRERYR, | % AR X Ak 541004
2. JTVGHL A BR AT | O BB SE BE . F T 530000)

O OE. LA ENNEE EH KR AN AT A BAT B R E R A kAR R R 6 AL KRB R
SR AEEEL BRATHEARBRAMERE. FHALRON TSN LA EAETELRE
i, kT Lyapunokugmmmmmx THEHAEALEHE R BRI R, FERK
WAEIRERGA H, B F e R A, B AT E TR EAETHEARRE S A®
F R AT E B0 IR B LR b&{t%ahiz&nﬂtﬁ A Bk R RO L ik H kT AR 2R

VR IR 4T 6 s A AR P TR R R AR o T K 27, 3%,
EEH. %ﬁ:’mi-ﬁ%iﬁ]}i;ﬁﬁ#&%%;%’ﬁ%%Tﬂ;Wﬁriabﬁ
hESES. TM 734 MEER SRR A

Management and Optimal Control Algorithm for
Electric Vehicle Charging in Random Environment
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Guangxi Zhuang Autonomous Region, China; 2. Power Research Institute of
Guangxi Power Grid Co. , Ltd. , Nanning 530000, China)

Abstract: With the increasing scale of electric vehicles (EVs), the adaptive management of its charging
behavior becomes an urgent problem to be solved. From the point of view of charging service provider, an
online management algorithm for EV charging is proposed based on the Lyapunov optimization theory
under the random environment in this paper, considering renewable sources energy, storage equipment,
time-varying electricity price, and the tolerable delay of EV, with an aim of maximizing the benefits of
charging service providers (i. e. , minimizing the cost of electricity purchased). The performance of the
proposed algorithm is analyzed to verify that it can achieve near-optimal optimization results without any a
priori statistical information about the system inputs (renewable energy generation, charging demand, and
time-varying electricity price). The simulation results show that the proposed algorithm can effectively
reduce the economic cost by 27. 3% compared with the benchmark algorithm.
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Tab.3 Delay distribution of algorithm in this paper
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t=0 t=1 t=2 t=3 t=4
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Tab.4 Delay distribution of ‘ purchase-at-deadline’ algorithm
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